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(57) [®&] 

[ mm ] 2 ooieiiM & « *. s^JSiB«^ti^tf « 

1 1 ^2«I1 2 tc7)iat;ffiB$n^Sllwffif8JB 
13t, Hl^ffi^Jf 1 3i:H2^)K«l 2k^fiBt:ii 
■3:h.fc*S2<9flHOTl4i:, SlWffilWl 3tS2 

commrn 1 4 fc<©iat=E«s*ifcttflwi i s t 

s . m commm 1 3 j±. f tr-^ 3510:0 -ess 

mm ism. $2 wtf mm 1 4 1± . ft-- a 

£rie<r-f3l2<7)!eSiJ!2 7 2T-£-tf 0 IS 1 Of SiiJi 1 8 
ti, GetSniSbtTet^lofS^nm 




:«««««<«^ 



K , < A A A / T A S I A Z 




mmmx 



z 




27 
25 



H4 



-15 
-241 



M3 



(2) 

1 

i mmm i ] mi comm. t . mm i oaHKtwuw- 
s ± a fcrffins^Lfcffi 2 osfigfc . auiesi i comm. t m 
mm 2 comm t comizwmz tuzm i owim k . mis 
si i cmmm t mmm 2 cmmt <m£.mmstLt& 2 

oWfgS k . flulESI 1 OtfffgS k lfHBH 2 coif AMI k co 
flfflESfl 1 flffllltf. MiEU 1 <aaatM*»6H8»S*i.« 

izmmz&z-rm 1 oehjb^^, 10 
mum 2 (oflHMi**, KriBu— f f-A izi. ^ timmb 

flufEU 1 <7)|Bliyi*\ GetSntSbtTet 

^'9n mja"FC* & £ k k t h fit $8IEfi 

[ mim 2 ] MiEm 1 commmtK mmx 

(Ge -S n ) a SbeTestt 

(fcfc'U 2SA^22, 2SBS4) T'^$ti-^> fcffl 
*» 6 5r 4 If l tlEawffifSIE^ffift . 20 

[ it*ii 3 1 mmm 1 ^ieim s n <o*^r**» 2 

5 fiFFmFC* 4 It*JM 1 * fctt 2 fcfEKO'fffgfBii 
«*. 

Clf3Ril4 ] MIES 1 coaEiSWsWBftffiTft 
flulES! 1 <7)ffifgHoiii!i*T c (%) k. mrlEHl^lE 
»S^^ B B «fflT-*4^0frlES 1 (OflHMOiajMs 
Ta (%) tt\ fcfc3 9 0 nm~4 3 0 nmCDKHl*) 
COly-f\z—MzMLX. 4 OS (Tc+Ta)/2^ 
Mfe-tiftRm 1 ^ L 3 <ov ^i^fc8Ba<0flHBIE«Bt 
fls. 30 
[11*115 ] flulEiiii*Tc (%) kflulEit^Ta 
(%) tfj\ }fc§|3 9 0 nm-4 3 0 nmCO^Hl^Ol^ 
— Tf-A^MLT, 0^ I Tc-Ta | /TcSO. 

[ mt& 6 ] fltrfES i ofitwawm 1 «t vss 2 

k m 1 tOKS^il k £• S A> £Hr^ , MIES 1 co%Mt 

m. mzm2commkm. mmmicotmm. nxz/m 
mm i cotmikmtfi. mz*mmim->i>mm 1 «»k 

fliJtltJ^oTiOlllIffT'lEa^tiTV^If^iI l^UL 
5<7)U-r^3&HcfE«£coffifgfE«iE#:. 40 

[ if *ii 7 ] lutESi i commmtK mum 1 oss* s 

k MiE+IUJi k OlBfcfMS 3 nwmwm 

turn*. & msm & &ettaflNBKttftft . 

[|f*l!8] HtrlEm3c0lHm*Sc?)®ilf*^. M^3 
9 0nmM3 0nm©3tfcSLT2. 3 EUifS) Sit 

[H*JB9 ] «rgE4>i8wtc: h 5 y^-y^mmmco^ 

- fiffifBL £ *VC v % 4 it^fl 1 * v * L 8 cd i vf ^ tlE 
»cofif$8IE#i«fl=, 

[ if i o ] huieis i oft mmtiK flu ies i otsm 50 
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2 

k ifiEm 1 coiEifts k corscoRw. mum 1 coies 
ekH&tESS2oi^m#:iikcor^<7)-^H. mess 2 oitt 

*Mffc«IB^l<OR»Jit^BI^)#H, fcii>\ flfrlEIg 

1 co^.mmtwmm3comm#mtco^co^m^^m^ 

fix. Z>m *H 7 tcfEtt<7)ffifgfE»^ 0 

[if mm 1 1 ] friEm 1 commcom^tK 5 n m ~ 

1 5nmC0lESIrt-C*4lf*II6^IE»Offl#IEIi« 

[ if im, 1 2 ] flfjiBm 1 commcomz 1 0 j« m~ 7 
t;ia^co'ft$gieiiiE*, 

[ if 1 3 ] flfriEm 1 cnmmz v?-v*> rmwm 
^n^-fimm^tix^im^m 1 2 tiEKcow#iE 

[If 5f<ifl 1 4 ] flfriBH 2 <nxm.<n&%& 500^m- 
1 3 0 0//mC0$eHll*]'C"^4lf5f<iIl : 5rV'iL 1 lcoivf 

[If *JI l 5 ] flrjIEiS 2 ^a^t; h =? -y y?fflmm 

coyju-ytm^ftx^^tmm 1 4 tiEKww#iE 

[ If 1 6 ] AfriEJg 2 coffiffljg 4 ti j; X/M 5 <n 

mmikmtm2co%.mmtzz t>iziz?t., mmm 20%. 
mm. mmm^c^mmwm. wmmzmmm, 
mmm4 comnikmv, mmm 2 commim* $> mm^m 

ttO'fff§IBii«*. 

[if 1 7 ] AfriEJi? 2 tow fgB^*. BfriEH4 vim 

W-M k flfflEm 2 cotmm k cOPalcO^H. flfflEU 2 cDfEf* 

5 comm^m t mtzm 2 oRtfa t comcoftwfrhmtf 

fl^^lf^Hl 6fclEttOtffglBil^#; 0 

[Mollis] sii3j;o ; B2c7)a«k, mm XX/ 
m 2 ^ fgjg k , *mm t h mmmmmi^comm. 

( a ) mm2<nmL±izmm&2<?>mmMzmi&t& 

( b ) mmm2commm±izmm^mm^m-t^T.m 

k. 

( c ) mi#wa±izm§smi(Dfflmz&tf£ts>j:m 

( d ) flffflEm 1 tfofffBS±tmiem 1 co*«^®#^-4 
xnk£#^ 

H^iBm 1 coflWBJi* 1 , mrisis 1 <7)wmirt>mtzti& 

l^-nf t-Afc: i oT*Sftffl k^a B B «ffl k co^-C^jfiW 
tfflsas* iSi-m l cD!EliJi£ilr^ 
H?fEli2cO'fffgJl*\ tWEU—yt-AfcU: -T^ B H H f@ 
k # B B B «ffi k ora-C^TitW^ffi^® Sr^i-rm 2 colEli 
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3 

mm ( c ) mum 1 ^tBiia*, Getsn 

Sb tTe k£#tf*ft£ffl^T<¥$^'9 nmiilTi: 
1 1**11 19] fyf E ( c ) V . BUI Big 1 

[1***12 0 3 mlBA^°>y ? y yytfxiiK mm&i. 

ff**R 1 9 (cfB»5CO'f#$8fBS 3£#:0*Bi2r)£ o 
[ I**If 2 1 3 It] 1 OlBii« £ , 0 . lnm/# 
-10 nm/^Oleiart^MjS«T«t- Slf^IIl 

9 ifcji 2 o tiBK^iff¥8ienaift<owjiSr^. 
[ 2 23 hub ( b ) «im, msftwacom 
mtz b ? 7^>-nijffl«^-7^®sti.ig^t 

trifcd&B 1 8 £u L 2 1 ^fL3&HcfBtft^W *BfE«SE 

[ 1**11 2 3 ] BulBffi 1 Offi fRB#*Mf BS? 1 Of E&* 
J: K) & fflE+IBW«fcK«3*uteSS 1 coMIt«2r $ ^ t 20 

HE ( c ) fuffifg 1 <7MMm £ 5 n m~ 1 5 

n m comm\H k^SrS J; o IzBf&t &JMi *trlt*SI 1 
85ri^L2 2 fOU^ix*HclB»^1f ^fBii^ft^Mjt^ 

i£. 

c mem 2 4 3 flwas««#:t i^-t t*- a sjust-r 
Mififfl fgiB««#^if *ii i izMiMcommimmfcTfo 

30 

MIB^-- | f'b--A(itulEWfglBii^O|trlBII 1 Offi fg 
Alt U 

fiffBff fBIBil«#:OnfiBlg 2 OfiffgJl-m, MiEU 1 <0 

MIBl^— f t'-A»SI^'3 9 0 nm-4 3 0 nmCOfg 

inmm 2 5 3 mmzmm^ zmcommmmim 

m^mm&^K lm/f- 5 0m/#O|ffifflftT' l £>& 40 
1**11 2 4 (.ClB«OW#IB»SSft:«IB#iB^&» 
[|f*l!2 6 3 HUiai^— !ft."-A{± s PHPiScNA^' 

o . 4 — i . i c^mmn^nrnv >xx*m%.z ittz u- 

*f\z-2±X'h&mim2 4 tiEttOffi#gfEf«#:OlBfi 
[00013 

mrn^rn. %hmzz<?>mm$L-}5mzmtz>* 50 
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[00023 

[ tm<7>&W 3 fflSE^M<7)« $glE«f»ii . teJIffi t # 

X. tf#Bc9lBi£, ^i&Bitmim^Td. ;<9fB« 
m^zm^v-(D^— f t"-A ^bb*T UWO^tcfift-*-* 

T„ ffl^Li^##8fBIM*-Ctt. m^ r 7-^>vt\& 
SIBiitiitt^ ifctioT, fEI§JI£IF% E H ®ffi4 

[0003 3 iS^. flHt@BlglSffc<OlBfiffie» [Bl±§-it 

If, WSIfeU— Tb'-ASrffifflLT J: 0Wn§^IB»v- 
^ &IE«^^SWr^. ^Alfflilc 7 )*^^ 3< * i: b l> 

izm amtfi± ^uyxtritMvxx*)^^ 4m-?- 

MLfcl— -if f-A^fflV^T 2oc?)iEfiii^lBii • Si 
*fi5fflM>m9lZtlX\*& (Wl 2-3 6 1 3 0 

[0004 3 IBIiv-^ ^/h^ < -rfcfcibtett, IBIiJi 
o*BWfcfc:»*-& f b'-A^Hs«p H ^@< -r^^ 

jWsfifBfcSfti. 2ocolEiiaS-fflV^TlBii ■ H 

cDmmmiz+ft%m i mm-& «t 3 t-r 4^**** . 

[0 0 0 5 3 m&frt> , IBIiS^WWi: LTtt. G e - 
Sb-TelffldlMTlit. -e^tfCfc, GeT 
e - S b 2 T e 3 ^atjaRttJStt* t ^^ItiSS^jl 
< % (GeTe) : ( S b 2 T e 3 ) = 2 : 1 G e 

2 S b 2 T e bIA, ^^fcffi^^«Ht&*-r4 i t **SffiB 

nm«Ge-Sb-Te IBiiS^fflV ^cfBUB^SIKt: 
¥BSLT^4 (M. Uno, K. Nagata an 
d N. Yamada, "Thinninglimi 
tation of Ge-Sb-Te recordi 
ng filmfor high transmitt 
ance media" Proc. of PCOS' 
9 9, 8 3-8 8 ) . ZCDmmxn. &&&6 6 On 
mCOV— f &m^X 9 m/ s OlIBSTIBii^MSSrfi 1 
V \ 30dBh^3 &ffirff&mimt>tlfc . 
[00063 
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5 

t>1)K Ge-Sb-TeMf4Ho^tifi40 5nm 

[00 07] f#PBT2 - 1 4 7 2 8 9#4fc*"Cli. IBIi 
if i: t T T e - G e - S n (c S b LT«-7CfgO# 
WS2r KS&f 4 - fc ± T , IB4iM*c0i^ "3 £ L#tt 10 

§#'3 0 nm— 1 0 0 nmfcffl^ft^fcltiftiSBittt* 

[ooo8] ±3i<aim=m** ^wmh, 2^c?)im 
se^^-g., 20 

[00 09] 

fioaeKtwiftF-f & =t o fcE{isn/£»f 2 osst , mie 

H 1 OS«i:ffffB^20*^h(7)r^ffiS$tL7tffi 1 <r> 

mm t , mria^ 1 <ow am t tineas 2 <ox« t ^rat 
es§ titzm 2 coftfM t , mm 1 otffga t mieu 
2<^)flifwt^iaifc:iaris*i.>t«f»BMit tufsm 
1 mmm 1 <o»R«*>ibHa»§^& r 

t* — a t j: -5 -cis B B B ffi fc ^ H B B«ffl t (oia-cnfiatttefflse 30 

mmizwmmzmz-m 2 ofEii«£#^ mieu 1 <o 

feiW*\ GetSntSbJsTei: Sr#^oJ¥§^ 
9 n mJaTC* SIt&flit«. i OffiffilESSSfls 

[0010] JJEfll fgfEiSMttT'ii. tiff ESS l wfESJB 

(Ge-Sn) ASbETe3 + A 

(fcfc'U 2^A^22, 2SBS4) t^§^W4 40 

SMiX" 100*A/(2A+B+3) JKW^SiX 
;«:J;M, !Pl colEiiJi^ff < 

AS2 2i:-TS^i:tj;'5TMH B Bfb 

i&flffi i: #B B B«ffl t WHkOffi^^lRfcltiSuWfiv * T e 
t>miHLXL£oc\k$:ffi±T%h„ 2<BO*§ 
^■tCii. (Ge-Sn) a Sb 2 Te 3 + AT"aSfLl>»4 50 



# ffl 2003-16687 

6 

tcalffes b *i«san$ixft . icOjiifiJ^ S b te 9 B B {i: 

[ooii] jjEflHrnefiaK^r-a. msm 1 ^iB^Ji 

4iO S n <?5*^TJb&* 2 5 WL=F%£lTX'fo -oXhXVK z 

£ . =Sr& , s n co**fili 0 . 1 %VXtX°$, &Zk 

[0012] ±Mmm9mmwTi±. mmm 1 mmm 

(%) WiE»lwiejM^A«fflT*&«^)l(r 

IBIS 1 <?)'lf fSB60^*T a ( % ) bit, «fi390n 
m~4 3 0 nmtOKH^IO^— Hfb*— AtSLT, 4 0 
S (Tc+Ta) /2&mtiLX t>X^\ ZcomtfLlzX. 
#UT, ffi2coffifgS^ov^Ttm^lE«- ff*Wtt** 

[0013] _hlEfll«iB«ISE«E^(i, me»*rrc 
(%) ktfTlE]S3i*Ta (%) Sl3 9 0nm- 

4 3 0 nmc7)KHF*I<7D^— Iff— At*fLf, 0^|T 
c-Ta|/Tcg0. 15 ( «fc 0Sf^L<fi, 0^1 
Tc-Ta I /TcSO. 0 5) ^jS^LTtiV^ i 

cow fijtt «t #ur, m 1 <m wm^mxm^mib n>-r. 
m 2 cow m.m<mm m&cD^tz ^ < & . jjb 

ffifglESSEtisT'ti . buIEI^ 1 WflHWKi^S 1 £ «t 2 
OSW*l fc AS 1 ORSt« k Z $ ^> . MIEm 1 <0 

Ktfs, m9m2emwfom. mam 1 comm. m 
xmism 1 wawwa*. uffi't'iawii^^ mtEffi 1 co 
mm^Mzmj^xzmmxmm^tiXi^x %> ^\ z 

[0014] ±lBWIBIB«^#:T{i, ffflE^ 1 cOffifgJl 

ttrtE^ 1 cosmm k mm*mm t e>mzmx.ztLfii 
m3<7)mmfamzzt>izffiz_xi>£^* z^mmzxtt 

[0015] ±Mssffl£tffit*rci^ msm3coimifc 

^COmOrmtK **3 9 0 nm-4 3 0 nmCOytlzML 
X2. 3J2Lht**o-CfcJ:V\ 
[0016] ±lE'lf fglEilH^Tii. fflrlE+^at; h 5 

[0017] ±IB'tffglEI*HftT1i:. MIEm 1 OttfUJl 

$k mam 1 oi^mfrg t mibs? i coiE^ii t corsoi^ 

BL MIEm 1 OlE«Ji t fjlBH 2 tOp«*Jl i: ^f^O-^ 
lIMEm 2 k MfB§? 1 cORItS k OfSO^ 

BL fciV, KffiS51^)Slf'Jifc«iaiS3^)ii«tMlfc 
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mm^mwmmm ztiz tz^ . mu&m\> mmm 
[ooi8] nmmmmmxn, -mm i <r>m$&m 
itfDflusfcifuf, mi<ommm<om&mTc {%)& 

mMmtf^+fttzc&fztib. zcomziz. 5m- is 

[0019] ifBfiffgfSii&fls-Cii. mmmi <0MM?) 
J¥$j&*1 0/xm-7 0 0/j.mCDMMftlX-fo~)X h 

^fefrt-^yfrf . IEi4v-?«,K$^>iEiiv-?p B l<0 

[0020] jjew fgiBH^*-ci±. mmm i o««t 20 

b77 *yyMmm<Dy;\s-7tfB&LZtiX v^XhX 

[00 2 1 ] ±IB1ffglEli^#:T"{i:. f?ffEm2 0S«0 
f§#5 0 0^m-l 3 0 0/*mOffiHl*rC£>o-C <£ 
V\ i<?5aftfttCi#Uf, ^l^X^WPftNA**** 
4 .1 £ t <£ -> T , H 2 Olftco^- 707E£K^>| E«£M 

*H**frte-&*>-&Tie«v-^ ^iBiiv- ? pa 
«i£«*fL-c#s. ^2oa«^jg§«. mmtm 

1 comffi.<?M £ 1 0 O/xmTJb-S tS-^-ti „ IS 2 OS 30 
ffiOJS§£m 1 00//mi;t§. 4£, 
/¥$^6 0 0//mC9*§-£ii, Sl2 0ffiKO/¥$£^6 
OO^mttS. 

[00 22] ±IBWf!IE#M#;-C"(i, MlESS 2 0ffiK(; 
h 5 -y *y?®mm<ny'>v-y'i>mWLiitix \^xhi 
w 

[0023] ±tsiffgiB^M#cT'(i. mivm2<nmm.m 
swsw & zvm 5 cornmkm tm2 co^mm tzm>tz 
MiBH2^Miffi. mzm5comntkm. mam 
2mmm. axvmminmnfomtf. mm2<o 40 
MmMfr^mm*mmiMiz\b]fr^xc\<vm¥Tim$ti 

[0024] JJEfflTOSWflrCIi, Ml BS? 2 coffi ?BJf 
iwfE3?4 oftVfMI t frfEm 2 colB»S coPalo^ 
Bk fulfils 2 OlEiiJi fc mrffim 5 Of§«#:Ji i: OPalO# 
Ek fcJ;tA\ MIBm5 0lf»#cJihMffim2 0R*fil^ 
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[0025]t^ 1W8E«^*WerS3t«>«=t:« 

m 2 commm t , *p B i)i t sn nHEenfrocEg 

SrffiTS) ot, ( a ) MlEfH 2 <o»SUifc:lriB» 2 <otf 
«M*JBja^*lBfc . ( b ) tfrlE^2 0'|ffgM±{cmr 
lE+IBHISJEaaW-ixei: . ( c ) iia!E+IS}S±t;rinE 

m i «it mm*Bm-f&JMt , ( d > mibis i onm 

Jf±fclfiBflSl<0»R*fl»Ji^-&njei:**», tfflB 

m i ow aw**, mieu i <7)£ffi.wfrt>%mztL& 
-rf-Atc j: -5 tsm t ^ B H B «ffl t comxw&wizm 

T^ri£wtffl^«i*Si^m2oiE«Ji&#^. tWE 

( c ) Olgtl BUlBi? 1 OfEitii^ , GetSntS 
bfcTefc£-MrfW*ffllvC*Sj&*9 nmtlTi^ 

i 3 ttf ; 1 1 tat . ;«bi 

So ^oMit^Tli. m20'fffgJifc £ J;t/l|l 

OfffRS^^t"C^^10^$rWJg-f-Sfci6. ff. 

So 

[0026] JjaiBftJFiSttt, tulE ( c ) OlSCfc 

IEii#tt^«i^1f IBIEiS^^ SStJgjRTS 5 . 
[0027] ±3SKS^smvi±. mflB^^y ^ 'J 

[0028] ±Mstm^cit. mmm 1 «K«aw*. 

0 . 1 n m/#~~ 1 0 n m/#<?5lEfflrt«0jSBaUlrCJS 
!fto^J^<ti, 4fe, JBB«arc^SttJ:<»l 

coimmzmmxz h . 

[0029] _hiaBft*ffi*t«, BUIE ( b ) OTgll 
[0030] ifc, ±IEffijt^T1i. WIESI 1 Offifg 

«*n»E* i oiEitJi i *) i>mm*mmwizmwzivtz 

fffl(?5R»**S6t*». HUB ( c ) IrJlE 
Hl(7)SI^iiSr5 nm~l 5 nm<7)IEHp ( =Ii:^S i 3 

[003114ft, *JM8<oeiikSfe)6rffili, WH3IEI* 

IE0ii3 =fc Vll^Srfi 1 -5 IE#*S*^i£T"fc o T , tulBlflB 
IB««#:^±fE*56aBOWfBfE»«#:T^ 0 , KflBl^— 
-f'b-A«B«lEWfglBf«*OmrlEm 1 OWfgSM*^ 
AltL, nrlBW?SIE»«*OHrflEm20tf¥RJi-C(i. M 

ieh i ow iRJi^^jii lt § tz mmu— f t-At «t o 



(6) 

9 

0 nraM 3 0 n mtfOlSHRTibS i fc SrWUfc "f £ . 
IB"?* 4. 

too32] ±ieiens^&-ci±. ttfg^ieiis^ 

[0033] UEE»H4Srffitr(i, MIBl^— !f f-A 10 

14, PBPifcNA^'O. 4—1. l<50leHl*ItO*rft^yX 

-cm § tifzi/ — ft"— AT'tb -> x i> x v \ z <nmmz 
t. tun , m 1 <r>mw. & fcii* 2 w*&o j? $ *tn\,— ~r 

s^e«v-^ia^)iaM**Jifl;r* , rtv*sai'-h 

[0034] 

*^BJ{i;i^T«IIJWJtRgS$fL^ 20 

[00 3 5] (HfeKIB 1 ) HJfiJ^Ks 1 T14, #HBJJ<7) 
flHHE«a»(Efcov^-«*»BB^-« . ggHfflHtft 1 cofit 
ffiiaHISE* 1 0 Cov , -gffiWHS- H 1 fc^lT . 
[00 36] HI *«HLT - WfBIBSMfr 1 0(4, H 
lf5*Kl 1 (^vy^^iaWtS) J:H1«1S1 
lfc«|ftrt-4J:5fciHlS<ifc»2<0*El 2 fc, HI 

osn 1 1 tm2c>mn 1 2 t^iaKiMSft&ss 1 <o 
ffiui 3t, asiowfwi 3twi2c7)mmi 2bo 
mzmwztifzm 2 <ofit?g« 1 4 fc , h 1 cofitaw 1 3 30 
tm 2 comws 1 4 1 comizwm § *ut 1 5 1 * 

[0 0 3 7] MlCOmmi li5il^S2(7)IIl 2(4. 

fc, lBJ:yi2«Itl 2 WWW (+IH 

ill 5«) wSBdi. ^{:fbtth7 7^y/iil» 

m^)v~y m) tm^tix^x^^. mi com 
m 1 1 *j =t x/m 2 comm 1 2 <wmn$mt , H&mz 40 
wcfc^. mmzyiv-ymm^tix^hm^. m 

$Bi4, la (U— ft"-A3 5«AftWfciS 

v^coSB) fcI28l/rfc ii^U r)V—7\ 1 aP^co 
(l/-fe-A3 5cOAS*W#>^V^fO?SHT* 
0, J»T, 1 1 bfcv^d ) fcJE*l/C*»J:V*. 4 

fc , yjv—zr liat^yKiibi con^rtia® lt 

[0 0 38] SlfOlil l&J;tfH20fflSU 2(4, 
^. tfzli#V*i->Vj<77Vl/— h (PMMA) fc 50 



# ffl 2003-16687 
1 0 

WffM^^T^tt^U fc *»6sKU*-sJ?*- h 
ffifll***? 4 U\ H 1 comm. llli. t!3 9 0nm- 
4 3 0 nm<7)fflmftCDffiZ&{f&mm9rtf'b£^^Zhtf 
m-t. U\ ^l^Itl 10J?$(4, 10^m-700 
j«m(j;Wil<ll 5 Ojum— 1 5 Ojum) COigffl 

^'100// m^icii, BPiRj^o . 8 5 to*ffti^y 

fc, 1<?)J5§3&*6 0 O/xmO^Cfi, BR 

□ifc*i0 . 6 O^lxyX^ffl^T^WtlBfi • m*s 
ff'3ifc3& I 'C&&. Wi2cr>mMl 20ff§{4, 5 0 0// 
m— 1 3 0 0/zm ( i 0*F4 t<(4, 9 00jum-l 3 
OOwm) <7)J£Bl*rC£> S i fc i6*jff* tV\ 
[0039] Hi Oft fM 1 3J4, ^r^il 1 5«36»6flt 

icomm.1 uMizMiznmztitz, m3commfcm2 

4. H4c7)^LHil2 3. H1«122, H3co^M 
121, H2Op«*Ji20, S2«fBfl 9, mi 

comma is,n co^mm 17, &*vmi mmw 

SI 2«j&»&ttt|BJil 5fllj(dl^ffia§^fc, H20M 
StS3 1, S7^BI3 0, H50li«#:Ji2 9, IS 
60^-Hil2 8, m2COsmM2 7, m5CO^mM2 
6, &4VfR4t0f5!S#;;i2 5^ffe§„ 
[0040] HI OlBfiM 1 8^iS B H Hffl-CS>l>^<7)H 

i<5ofltfRw 1 3c7)mmmTc (%) fc, m^iBissi 

8^^ B H B «ffi-CS>S^OH 1 OffifBJH 1 3 ^ii¥T 
a (%) fc(4, iS*3 9 0nm-4 3 0 n mCOKHftW 
P— (ff-A^MLT, 40S (Tc+Ta)/2Sr}|| 
fc-r^fc^'W4LV\ 4fc, Tcij4VTa(4, OS | 
Tc-Tal/TcgO. 15 ( <t DSF4 L<i4, OS 
iTc-Tal/TcSO. 0 5 ) trWIfz^z: btflfrt 

[0 04 1 ] HI, H2fcJ;t/'H3<50!im#:ill 6, 2 
0£±t/2 4f4, HlWfEliJIl 8^BIIW3&»6flatf* 

«ib*^&. *fc, ^mcDm^wmzmm-hzt 

tCioT, ^O^SrfiJfflLT, HlWfBUJll 8«}t 
mum ( % ) , & £ V'tcH 1 O'lf fg/g 1 3 W3tRWfe 

[0042] ;ix^<7)Iim*iiwJ¥§{4, fcfci.(fvh 

u^xffi (fcfcxif, A«HJA# raau^j gjg* 
e, 197 H3*^#bs) teae^<thjttfflv^ 

J^-CS4 0 ft*Wt(4, I Rc-Ra | 

S^^SfM-T-S. «t 3 taKW*c8ii®^* - fc 4 . 
ZZX. Rc^MTcIl HlWlBliSl 

8 imwc$> zm^com 1 tonmui 1 3 cosit^ 

(%) fcit^iijia* (%) X'hh. 4fc, Rafcit/T 



(7) 

1 1 

i <r>mmm i 3 <nmm ( % ) a xi/mmm 
{%) x-hh, 

[0043] ^ti^Ofj|fl:#;^OiS^4 0 0 nm 

i&imz&nz. , it®*f*ii is i ois^ii 1 s^pr 
ir^^ in<7yff$6Jf 1 soRiWfciVjiia*^^ 

«I&kk£:ffllvc. (n-k ■ i ) Tm$tl&» 

a*»v % z. t t>mt l < , mmwzitrmmxk a* o . 1 10 

[0044] !^«#:iiOJa*f*^o^-C , S|BJl#£>fi, 
v h U ? Xg^ffli vfc 5 a- \/- >- a y Srtf 3 i k 1 i 

#cjf 2 0 CDS#f* n2t, Si 3 CQf^flsJg 2 4 CD®#f $ 
n3t^\ II CDffimm 1 3 <7)Rff*fc itfiffittfcfc^- 

l^fEiiJf 1 8<7)JP$£6 nmtm, SfSlOSSfS 
2 2«JS££l 0 nmt^LTfi^Jt, ^OfeS. S 
Wnl, n2feWn3i\ -HX-?*U 1. 7^nl 20 
S2. 5. 1. 7^n2^2. 8. 2. 0gn3«iS 
£8MM-&*#fcti, I Rc-Ra I itliRc/Ra 
< . 40^ (Tc+Ta) /2£mtl-fm 

2. lSnlS2. 4. 2. 0Sn2S2. 8 . & 

Rc/Ratfi^K, So, 50^ 
(Tc+Ta)/2 £ Sfc-TilWMfcOff $ 

[0045] zco&oiz^ mi. ^tskumscomm 30 

* (TcfciV'Ta) *^S<-r4tV^«8g*^ 

0. ff5 3o8W#Ji2 4*JH*f**«^:SiVvpm, £tx 
IfJB jrf*&« 2 . 3 JSLhoWHt^riW- Sit^ffiL 
V \ SI 3 COljtflflsJl 2 4 &t> Ztifefcli , m^&V vt§ 

^■fc ittt tx . itawsswiewirc 5 %~~ 1 0 %±#^& 

[ 0 0 4 6 ] mz. ffiZftMcont Lv*JR«Wttfco^ 
T»TS . 1 »I5^S 1 8 tWSriai'?-? 40 

^s/ss^ti. m&wizx-oxmimmmi 8^ 

1 8 £:t?£~f £ £ k jW^-C* 4 . ^cotzib, m 1 Off 

1 6 axx/m 2 of£m#* 2 0 tc«, fflMWtufc 
fiawW'h $ v W4 £fflu^;t^L^ t 

2 2 ± t?FM s Ktzm 3 asroMi 2 4tn m^ii m 

fflV^it^MU\ SSI, H2*Jj:tfS&3<?5i« 50 
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1 2 

*116, 2 0isJ;tA'2 4ll ±E<^»e?WtiJ:W»W 

ft, IfcffcBK fcJ:tf£:h.&S«#^;b^»&Wt?JftS 
iMHJjfc LT(i. fct iff. In 2 0 3 . Nb 2 

Ob. SnO, TiOz, MgO, ZnO. Z r O2 . T 
eOz, AI2O3. S i 024^(±Ta205S:fflV^i t 
S-ftftt LTii. ^t^if. S i — N, A 1 
-N. Ti-N, Ta-N, Z r -NtfctiGe -N£ 

A 1 -0-N4fci±S i -O-N^fflV^d t5& s T§ 

S4. Kftfllfc LTii, fctitfSiCiffl^i:J:i« 
T't^o a-&*fcLTI4, itt^lfZnS-S i 0 2 £ 

[0047] iitfe^tfift, H 1 <Z)i3ISflsJB 1 6i3j; 
y r ^2£0^flEJi2 0tii. ZnS-Si02* i aU 
^S. ZnS-SiOzIl atf**^2. 3<7)^HJ^ 

mumzmnx \,*&. jfc, S3 «n*i 2 4 tcfi , 

Te0 2 . ZnO, TasOs, ZrOa, tfctiT i O2 

So 

[0048] Il«Sffiil 7i3j;t^'f52CO^-[BJil 9 

ss 1 oi§m*s 1 6 tmi mmm 1 s t ^ia. tj 
i:tx^ 1 (T)%mm i8ti2 20k <?m*&to 

9immthz.k^m±-thwm&^th. ±tz. m3 

0)9mm2 Ifei^l4^1i2 3ii;, m2C0I^«#c 
JB 2 0 t m 1 ORStJi 2 2 1 iViS 1 <50Ritil 

2 2 fc m 3 nmmwm 2 Ah ^vwmmmth - 1 

iffikth. fztU£\ ZnS-S i Oi3&>4>sfir4SW 
1 8^>m 1 ^MItS2 2 W£|W4 i fc Zffi±-tZ> o i 

t*«ff4Ln. SflWflMIWl 3co^ji^^±&<^S 

[0049] ifL^CO^-HJIOTOttt. Si-N, A 
1-N. Zr-N, Ti-N. Ge-N, Ta-NtU 

V^ittT'^S. ^iX^W^T't. Ge-N^#tfW 

AWV^t , m 1 OfSfBJB 1 3 coRlt^»KJR*^# < 
StMtLrUaafcift, -ItL^O^-BM^JS §{i:l nm~ 
1 0 nm ( «fc K)UtL<i±3 nm— 7 nm) COKHPW 
»4LV^ 

[ 0 0 5 0 ] W, 1 OlEiiM 1814, 1> — 1" — J+cr>WM 



(8) 

1 3 

8{4. GehSntSbtTet^tf. <fc OSflsWK 
t± s GeaSbBTes + ATSMSft^GeiO- 
S nTM» LfcWB, lT&;b*>. «Jfei$# ( G e - S 
n)jSb 8 Te 3( « (fcfcfU 2SAS22, 2SBS 
4) T-SSft&WmM^&d^'TtS, COfflfifc^ 
14, UlcOfBliyil 8tt»fc, Gefci^Sn^ ^IfC 
100*A/(2A+B+3) IH : p%-£*;ft.S£i:£jS 
^DMLIB»ttfgt^n^'fffgie«^#:Srf#l.^46 10 

£g 1 OlEiiJl 1 80JJ§(i. 9 nrnjaTT* 9 , #4 t 
<{i. 3 nm~9 nmOteHlPTr&&o 
[00 5 1 ] GeTe-Sb2Te3iZ7C*M!i, In 

IMLiiJS^ jl ^ **f£f f: LT 4> ffl v ^ ftT ^ 5 # , 
S nT e t fcttP b T e £ !M§§it£ ,1 t fci o 
T£^«£ B B B ^S£££>tiS<-e£l> 0 SnTeM 
VPbTeii. GeTe-SbiTesll jt&tmffi. 
fc, »ftaKftWB^T**. SnTefcit/P 
bTell ISffrftM*^ , Ge-Sb-Tehi)| 20 
L^-fV\ 3ts^#^(i. SnTe^ GeTe-Sb 

zTesM^iu&mi&tzwmz-thtfmb txtit uvr 

^l^-ifh-A^*r-y hT\ J: 9/Jv3£E»v-? £■ J; 

ft± LV^P bOiii. #S LUS n<o*fcHaiT*4. 
[00 52] JJLhfftBHtstJ: GeTe-Sb 2 T 
e 3 ^Zjc^fflj^fc S n T e £iH£;fc GeTe-SnT 
e-Sb2Te 3 *HlOldiiJil 8^TOi: LTfflV^ 30 

4. i<7)«#t«. Geco— gE^SnfS^ 
§tt(Ge-Sn) Te-SbjTejJ:^! ISA-ftA 
Atf*&<3:&. S^fc, (Ge-Sn)Te-Sb 2 
Te 3 t:ia$IJ^SbS:JnxT (Ge-Sn) Te-Sbz 
Tea-Sbt-t&ZtlZX^T, tSftflSfte*** < 

-r & t fc «> tsis Att&A £ m±3 * £ fc a^s . -e o 

6 . jdBM^r S b (iMUte^^ A A>^#H« S 

M^-swffii^rrs. 40 

[00 53] ififft5&&* (Ge-Sn) jSbiTestst 

3$JKOffiTSrK±T-§l.o 2^A^1 Ofcti; 

[00 54] JJCtC, (Ge-Sn)flSbBTe 
i^iSiK^^rMt-Plr^TK^-*. A=B = 2 0i§ 50 
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£\ flSlOEMWl 8 4Hc££*i.&Sn0>&WfiY (JK 
=?%) i±, 0<YS1 l£SKr*-£i:**j?iU^ 4 
Jt. A=2T'B = 4c7)^, 0<Ygl5ti>S;t* s 
#F4U\ A=2 2"?B=2<^, 0<Y^2 

2T**ifc* t jff4U^. A=2 2TB = 4«» 

£\ 0<YS2 5T*&ifc**ff4LV^ L-t^T. 
-UEWB+O S n , 2 5 HFf %ETFT2& 5 i 

bifiMt LV">„ S n ?1JK A^lT S t , HI Of Bli)I 1 
8 olSUffl fc ^ft«ffl t cr>m<V®yrmmfctf'bZ < & 

[00 5 5 ] H2Sr#E{SL ; &^A>, WUCO&MJBl 80 
#&L\WJtsffli£.^\t 1 >XWtmt&. H2li, (Ge- 
Sn) coaiaE (s-?%) . s boats <m^%) , Te 

OSS (JS^%) «H*^*^. j£ali, [ (Ge- 
Sn) , Sb, Te] aXF, £0)JBt^jjO = (5 
0, 0, 5 0) (Ge-Sn)Te j&b 
l±. Jfflfc&MO, 40, 60) T, SbzTesSr^-t. 
ffiit,Ia-b(l (Ge-Sn) flSb2Te 3 + AO 
fflj^^^-To j5c{±. (0, 57. 1, 42. 9)T\ 
Sb4Te 3 ^t„ I-jT, ISa-cfi. (Ge-S 
n) i Sb4Te 3 *«i7)K^it 1 £di±, ^M^' (4 
4 . 9 , 4 . 1 , 5 1. 0) t'l>^ A=22t'B = 2 
cvmdtZ^i-. jge(±, JSK^ (40, 8 , 5 2 ) T* 
0, A=l 0T"B = 2OfflfiJt£^:-f\ ^[fli, JSK^ 
(22. 2 , 22. 2 , 5 5. 6 ) X'fo <0 . A=2X'B 
= 2<?Dffl^&^rr. ^tg{4, ffi^' ( 1 8. 2, 3 6. 
4, 4 5. 4)-C&9s A=2T'B = 4O$lB!c^^-r 0 
fihflIlitlS(37, 14. 8, 4 8. 2)T*0, 
A=l 0X-B = Acr,M^-t, 1£S^ (4 

3. 1 , 7 . 8, 49 . 1 ) X'fo*)^ A=2 2T'B = 4 
Offlj^c^^-f-. LfctfoT. d - f - g - j X'Mttlh 
IgHtis 2^A^2 2T"2^B^4<50$IjS;Sr^:'f". e - 
f-g-hTfflafL&IEHti, 2^AS10t-2gBS 
Acr,%m.i^t, id-fli, 2SAS2 2T'B = 20 
le-fli, 2SAS10tB=2* 

[00 56] fflfigjC (Ge-Sn)sSbBTe3*itS 
$tL^«^^ffl^TJ¥$^'6 nmcoll OlBfiM 1 8^ 
BfoLtztZZ, A, Bfcii/SnOSSJSfm; 

tCiot, 390nm-430nmtl,^IiIOl/ 

[00 57] ^rfc, mOlBiiJf 1 8«tmi: LT, 
(Ge-Sn) »SbBTe3 + AtCflfi«07C**Jnifc«« 
Jfflt^tiu, ioj;^^, WHii, fflB!c^ [ (Ge 

- S n ) a S biTesn ] 100-cMc (fcfc'L, 0<C?g 
2 0 ) T-^$tLl> . 7U*M^(i. A g „ Al, C 

r s Mn, Ti, V. Zr, Nb, Mo s Pd, Cu, 
Au, Ni, Pt, Z n s In, Ga, A 1 „ Si, S 
e, Bi, W. Ta, Hf, La. Ce, Nd, Sm, 



(9) 

1 5 

Gd, Tb. fcitfDyj&»£££S«fci5»f:h.&ilwSt< 

snmmzmt&ztizx-o xmMmx&wmteth 

[0 0 58] micomm2 2(4. ^Wfcte, ftlcO 
IEfiWl8fc:«lKSfi43iai*fll*S-«i:4«*t^rL, 

jRttfcua, m i oieii^ 1 8 x%± Ltzmz m^frim 
w&itm i comm i s £#hm L^-r < t v * a 

WRfcLTJA, fefciKs Al, Au, Ag, ifcJiC 

fcl33»®WW3iBfei03tftfc: 1 oJ3Lh<oflfi<07aiS*iSllD 
Lfc-&£*m*fflv*4 i ttl 4. ^*Wtti. A 1 
-Cr, Al-Ti, Au-Pd. Au-Cr, Ag- 
Pd, Ag-Pd-Cu, Ag-Pd-Ti, £fz\±C 
u-S i fcV^fc^ffllf^ik fc . itL^<7) 

*§£-4 "3 fcft*iti*3£fcE# L^V*. 1 gdIB»J1 1 
8 <7)t£p$JK* i: . H 1 OffifSS 1 3 tO^ii* tW^y 

m\cr>mm2 2<d& £(4. 5nm~ 

1 5nm ( 4 L<(4. 8nm— 1 2nm) 

ttiot.gl eomm 1 3 <0iWi3&HS< =Sr 9 
ft£fctB&ihT&4. 30 
[ 0 0 5 9] iictc, H2e9fif$gjf 1 4(;oi,vcf£BJ3^ 
S. S&4i34t/ft5C9ij|fl;#:Ji2 5*341/2 914, 152 

wie«W2 7iiwt3&»i!>fiai^««i6**^-ft. ifc, 

CDfEiiJB 2 7 c7)fttRJK3&* * Stt 5 i 
SSI . S5 2 £4 #113 coim.foMl 6. 2 0&41/2 4 
LTt4v^ 

[0060] m5co^-mm2 6$5£vm6cr>Rmm28 

(4, H4Wf3l«#:S2 5 tl^2«iBliii2 7hwrBl, *J 
it/35 2 c^lBiM 2 7 t m 5 OSTOMI 2 9 t <nmxm 
J Stmm-t&Zb£ffi±-f&« !&7<7)#ffiJf 3 0(4. m 

5 £>ssm« 2 9 1 m 2 nmm 3 1 1 <m-&mim 
m 2 cozmm 17^4^193: nako w wt-jfm-c & . 

[0 0 6 1 ] SI2<7>fEfi:Jf 2 7CI4, 1 OWfftlH 1 3 50 
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£3S3S Lfz ]s— If t- A 3 5ti TflHB<oaB«, MS 

nmemsni. n 2 comma i4tz£r>xEMtztvtzi' 

— f t-A SflJV vcff o Jfcib, ffl 2 OfflfM 1 4 <Z>MSt 
[0062] fS2 0fBii«2 7(4. 1/ — 1* — M.C0MM 

iz 4 ^tg B H j fc mum t comx^mm^m^mi± 
-ttwnomip^^. mm^zit. Ge-sb-T 

e, Ge-Bi-Te, Ge-Sn-Te, In-Sb 
-Te, Sb-Te. Ge-Te, £tll&Ag- I n- 
Sb-Te iil^fc^fflv^ifciiTIS. J>^l-> 
(4. rtLfec^WWC Au. Ag, Cu, A 1 N Ga, 
P d s P t s Ni, C e , Cr, Bi, Sn, Se, I 
n „ La. C. Si. Ti. Mo. W. Ta. Hf. Z 

r. N h & XXfV *)W£ti&&1k< ki> 1 

{4. :ti(9«tfflfc3 ^izmmttzimmzmuLtzm 
[006 3] 47t. m2cDimm2 7cvtfmt lt. ss 

lcOia^Sl 8i:PItGe-Sn-Sb-Te^tfD#^ 
i<7)J#^-. %2mmM2 1\Z.%\cr l 

m§m 1 8 i 0 iff V S n <7)##M<4lg 1 OfEii 

JB1 8 4 0 t^<T4V\ ffl^ (Ge-Sn) aS 
bBTe8 + AT»S*l&WH*fflW^*&*:li, 2SAg 

1 0X2£B^4XhhZ\tmitL^\ H 2 OfEiiJf 

2 7 1 Aff-r-l. U— ft AJ4HV ^Jtft . W, 2 coieiia 

2 7(4. m^m^nxmm.^ti^zt^mt lw 
a=i 5^^^(4. m£M<%->xmmmfimT 

"TSo A=2 0±g^(C(4. SniOMlY (M"?%) 
(4. 0<Y^5Xfo&Ztm : f±L\,K A=10 
C0«#tC(i, 0<YS 1 5*t**ii:*«#4 LV\ 
[0064] H2 OlSftM 2 7 iWf ri. fc . $2^1 

fgjs 1 4 <oe#*&hst$-* . 12 comm 2 7 

tfm~t%'& b.B2 <7>adMM 2 7 T« L5tSfc«£rfa 
CteiSc L^f < * h ft S v 9 mm S 

L^^'oT. H2W1B»S2 7f5J¥§(4. 8 
nm~l 5 nmtfcl.;t»iLl\ 

[006 5] W.2<r>mMm?> 1(4. %2(r>mkM2 7t,Z 

7T«t^sft^M^H:fit;fjc$it. %2mmm27 
<rm&m,Mtm-^z^h t ^ a m^^nr-s .^2«s 

It« 3 1 (4 . ft 1 OMWM 2 2 LfcW4«t 
H2<7)MItJi3 1«J¥^(4. 30nm~15 0n 
m(40»*L<(4. 7 0nm-9 0nm) «»T' 
ftiifcj^ffSLV^. W,2Cn>mm3 l* s 3 0nmj;D 
9EV fc ffi&tMffiKtf'jNS <^r^TI2 cofB«S 2 7 A^f 
AWfl:tfc:<<*5. I2C0CTI3 5 0 

nmiofi^ ffiffittmetf*$ < * o -r rxft 2 oib 
#iJi 2 7 toiBiias^ffiT-rs . 

[0066] tfrlSIJf 1 5(4. SS1<7)IE#S1 8(7)^^- 



( 

1 7 

t) xitw tm2 mmm 27 oo? xnubim^ 
mnm^yiv-y'mmztix \*xi>£w i 5 

tflSMIl 5«fflll tf't"-A3 5C0?g*At; 

J¥£i4. «ft'-A3 5**3etf-**«i^yx<oHJP 

iStNAJ;. !ff-A3 5 0ifcSA (nm) tT^S 

*5*£<98 0%fc MMAZ(iAZ = A/ 
{2 ( N A ) 2 } CO^X'tSMT^ & . A = 4 0 0 nm. 
NA=0. 6c?)i:#. AZ=0. 5 i 
±0. 6/xm«iiMSrtti^t\ 4> 

m 1 ^fsiM 1 8 b m 2 mmm 2 1 1 cm-xizv 
-iff-A 3 5 itmftz^h i fc 6 «fc a *PhT 

ill 5<5DiP£i45 O^mOT J&W* U\ 

[ 0 0 6 7 ] . hi tfzffi mmmmmz-mx* 

$>&. tzbttf. *^c7)Wfg|B^^{±. H3fc:^ 
ffifBEIiiSE*l Oam. ifc, *f&BJcofifH3K£i$i£ 

commit, zti^ti. ^T-hm^iXb ±v\ 
[0068] ( men 2 ) ggram 2 -m . msi en 

[00 69] ||||^2<0»Jfi*ffit«S^&fMiaB 

ZB®,~t& (11(a)). JJlTt:, Jf?2<Dfif$RJI14 
[00 70] *ftjfc, h ^ >y*>7MM^7')V--7"jf 

m^tifzm2cr>mmi 2 (tzbaii. mzi. im 

m) fcfflSU ;o»«^figMgS^ClEB-r§„ *t 
T . n 2 1 2 <n?flr-?im$& tifziMlz . n 2 

CD%.MM3 1, m7cO^Hil3 0. gf5tf)^«ftc*2 
9. £4tKls6 0^H«2 8£JilltffMT£. g2»S 
»*3 114. Ar^flM't'tX 

J; t>"l^m*S{4 . x^' -y ? U ( fc if RJEttx 
A-y^yy/S) ti-?TffMT-§£ 0 x^-y^y^' 
tfXfclii, ArR i£t4Ar#XkMJj?tt#';2.i:<7} 

[00 7 1 ] iJcfc, SS2tf>IMM2 7*iftjS-$-*. H2 
OiaiiS 2 7 {4. -/ ? ij y ?"SHc4 otlitS 

& 0 awt{4, mm-&&2tmmm2 i<F>m.mzmt 

fz9M (fzttlf. Ge-Sb-TeM) SrfflV^S. 
XA-.y^ijy^Hi Ar#X, Kr^, Ar# 

xbsofcmjx ( N2afci4o 1 3&»^,jgtrns^*< k t> 
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[0072]St, H 5 CD*MJ1 2 6 fc iS4 cofS«#:Ji 

j£T-# * . 114 oftEfc* 2 5 cnmm^z . <&g£j6 b 
2 OISIW 2 7 £ tefift3-£*tt8Hfcie£ fro T 

[0073] jjcfc, m2commm 1 4±fc>t>iui 1 5 sr 
?aaw-« (xs <b> ) . H3(c^i-3tc, i^nffi 

10 JKW-CJi, ^PalJl 15^1 (7)11 1 1 «^HH^ h 7 

•y *>?'®mm<v7';v-7$:Bm-?&m£izn ixmw 

W CttffitJ!§(4 . ^ i: £ (4 X t° y a - b mxmJfiT § £ . 

fzmm^mm (tzbt a # u * - h at« > * ffls 
[0074] mz, *mmi sxt;. ^l^wfMii 3 

(IS (c ) ) . OTfc, SSlwflHMl 3 

[007 5] ST. ^Pb1*1 5Xt;. ^3c0l§m#;il2 
4. S?4C0^ffiJi23. mic0^.mM22, ^3<0#ffl 
f 2h %2<rmWkm2 0. ±5J:L<3l2<7D#ffiJil 9 
^JW:ffM-r£o itL^^)l(4. SS2<7)fiff8Jll 4T-R 

30 [0076] f&2co$mm 1 9Xtm 1 oianJi 

1 8 &JFM-f-£ . £ 1 ^IE»S 1 80$M{4. SgJMg 

1 "cmw L^r co b mmxh h <, m 1 okimi i8it 

G e fc S n fc S b k T e b 2r#tf#»2rffl^T/?§^'9 
nml^Ti: : &I.Idt;ffMSn-g>, ^*«tctt» Ge- 
S n - S b -T G^COmiiXJ^-y 9 U Z\ b 

\iZi.->Xm^X'%h. Ge. Sn, SbfcitKT 

e CD4-^>C0-mMi 4~OC0mM$:^^X\S\mzX^"/ 9 V 

ym^tCio-ctMtl^. Ge, s 

40 fflivtki^, XA'yj'ijy^'Xdi, Ar^'X, K 

r t RiEtt^x fc ^^xifflid Sit 

miWlBiiJil 8(4. 0. Inm/thlOnm/ 

j$S<4. mflW:fflairrs J ''«'7-(cJ:oTW«r-CS&. fig 
mmZO. 1 nm/mXtb^ &Z\bl,Zj:->X, XJ* 

v 9 v yytf^mmmizmtizmAi-z <r t zm±x* 

IS. 4fc, latfl^K* 1 0 nm/^lXT r ^T-l.-k(C 

J: -5 x . laitiitoffs fxw«r*«a«t:* s . 

50 [0077] IMttmizMl . flWf^aWt^l^ttfcflc 



1 9 

£>-r , jgjssfifc* i coimm i s fcowcRjGtttf;* 

j£#£B^Xfcffldt5&*. (Ge-Sn) a S be Test At 

[0078] &fc, m i otans 1 8±tc, as i oi-ra 
b 1 7 tj «t^n i rmnfom 1 6 tjetyftiw-* . 
feu, ±3*Lfc*ffiT3Bjfi , c# & . m i 1 6 

JMLf^Jjl^ mofB»ill 8tk- rt'-ASr 

mmtx. moiBg§yii 8<o^**»&fw-&*fliiHfc 

[00 79] <eof£, $ 1 CDffifgJB 1 3±fc, g? 1 OS 

mi i £:it*-r& ccg < d > > . t-r. micommk 
ii6±c, «ft«rwafii*jwrr*. tfMfc(4, m\- 

<roliffli(4, 5gftfc4'>Tt#*i3 6fc&£ 5 i#*J!3 

60)¥§(4, 5//m~4 OjumOliigrtT'&S.rfc^li? 

stJWs^FW&jHM-r* - fc ciotffiji* 

«ifm#:iii 6t$i»ssi lfcssarrft. &fc, 
f#«B3 6o«wh lt, mmmimzm^xhxw 
tfz. mown i_tfc, (i^Mts-t^A-t^ 

3-MiMLttJ;i\ A-Ka-Mii, fcfci. 

[0080] ^o i oizLx. mffi&m 1 T«Lfcff 
naEjtjKfrtwe-cs * . &fc, xtBHB i t« Lfc 

iJlOffiKl 1 ±fcH 1 Off mm 1 3£rffML, f2c?) 

ill 5t^LTlS925*>*TfcJ:V^ #Jlfco\,vc{4, 

[0081] (S1»I3 ) H»B?KS3 T"(4, *f6WO 

[0082] ^TOOlS»B**ffitMV^IE»B*»S 
Mfc-owt— WfcBtefcjj?*-. H4*#iHt"C, fBliB 
£HB4 0(4, ffl#IBI*«* 1 0 SHUKS-frSxey H 
/HE-* 4 1 fc3(£^-/K4 2k**i.«. ^-/F4 2 
(4, b-ft-A4 3 £ajSf'*-S¥*ttl'~*r4 4 fc , 
l/-ft-A4 3 *mtt&nWVyXA 5 fc , flfflSB 
lift 1 OfcioTKftf^ftfcl^— <fb'-A4 3 

[0083] wisiBii«ft 1 0(4, mm&m 1 ti^jl 

ft(4, 3 9 0 nm— 4 3 0 n mO^Hl*lT'£>§ . 2ttt^ 
yX4 5(4, HPRjfi^O. 4—1. 10KHl*rC2&&„ 

[0084] mm&M3nm$m£3rmx°ii. mmmm 

IftlO^l m/#~ 5 0 m/^OiEHrtOliaLKfc^ 
SJ:5fclHMIsS*ftifcfcJ:oTflHB«e«, B£, 

[0085] W#IE#i«* lO&h^v* >7MWm<7) 
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2 0 

7)V—-r%:mZ-h1%S, fffgi4, 7' 1 1 aOgfrfr 

0#.fcfE$§ LTfci^t, 5 >" r 1 1 b OgP^O^fcfE 
»LTfcJ:^ (01#SH> . *fc, ff#«4, X^-Xl 

1 at5V H 1 1 btfDH^rfc8B«LTfcJ:V^. fcfcx. 
(4, SS 1 OffifgJg 1 3 fc i VB2 Off fgjg 14Ci:t(; 
fjV--7iffi&ZtiX Sf 1 off fM l 3 /gt 

2 0fffBJf 1 4^0ff$8fBi§(4, ^";l~7'IBfi/^l~ 
71B«, X/l— XiBii/^yKIBii, vVYmm./-f)V 
-TIES, * fc(4 5 > y FIBIO i vfitX i> 

10 

[0086] ffH3(4, mtt& f b'-A4 3 ?W> 
;frob— ?ny— p P (mw) fct£v-»;/joA^Tx;\V 
-Pb (mW) fcfcSa(|S-fr4if:tj:o-CEIW'&. 
P P 0 I— if b'-AOHlSf fc J: o T# B a B Sffl«£;* 
^, ;fti®l7-^fci:4. IBIiv-^r B 1t;(4, Pb 
O ft -AOHSftf fc i -5 T , IS B H H ffi*%M§ . 
[0087]$1 cotiffiJB 1 3 ^IB«S^-r4l^fc{4, 
IS 1 OlBiiii 1 8fc« fiSr-^-fclirT l/-fK-i4 3 £ 

Ef3fthr-£» 'ff#os^«4, miotB^si 8a»6R9fL 

20 T?yil/-ft'-A4 3^tUt^;t(:j:'5Tffo t 
IS 2 Off fgig 1 4 * IB«S*^« ISfc«4 , m 2 Of EiiJf 
2 7 fc« "Str^bitT P— <f b*— A4 3 . 'If 

H5oS*(4, ^20lBiiM2 7fcj;oTS:it$ix, 4»IBI 

mi 5 km i commm 1 3 fc t^jg lt # ^ *rt- 

A4 3 ^^m^-§> i fc t i otff 3 . 
[0088] 

[0089] (»i 1 ) mmm 1 -ci4, iB«ao#f4 

30 fc#ttfcOW«fco^TfP«Lfc 0 I5(;^ft 

yyvi-sozitmLfz* fflswyy/us 0(4, mo 

SM 5 1 ±fcJBJj££ftfcffl 1 O'ffUM 1 3 a £ . 

mOfffgSl 3a(4, ®3gfJB5 2fc±oT^5-S« 
5 3fcffi#$tLTV^ 0 lilTfc, -9-yyjlU5 0ff>mtf3 

[0090] if, S^51fcLT, 12mmXl8m 
m^^-^-bM (JJ§ : 0. 6mm) £ffl;g 

ufc. ^lt, Usui:, iio!m*H6 m 

$ : 9 0 nm) , m O^fflJl 1 7 : 3 nm) , 

40 mofEStSl 8, S2»#I11 9 (J5$ : 3n 

m) , lg20f^#:S2 0 (JJ§ : 3 6nm) , H30 
^fflJ!2 1 (JfS : 3 nm) , fc <fct<m OR#fJi2 2 
(J¥S : 1 Onm) tJIfc^-y ^ U y^'&fc X ->Xm 

[0091] mmm 1 -m, #i§sf*iifcz ns-si 

0 2 ( S i 0 2 : 2 Omo 1 %) SrfflV\ MUCGe 
-NSfflV\ Sl©S»|22tAg^fflUft. a 
fc, mOlBiiJll 8(4, (Ge-Sn) 4 Sb 2 

TevT-^S^X^WW (Ge fc S n CD-&*Jfo& t £ffC 3 
50 0 . 8iS^% ) tKLfw H 1 OlBiiS 1 8(4, 



( 

2 1 

m 1 OlEiiS 1 8 *<7)G e ( MT% )tSn 
[00 92] Hi <?)IB^cJB 1 8<7)/J$(i. 3nm~12 

n mcommftTmtz-itfz . m i *j * 2 <7)i§m#:if 

1 6 33^2 OCOfSIl }fcft4 0 5 nmfcrfcft&^l 

oie«a 1 8 c^itwr < ios 1 cotmm 1 

8^3e«iD»36iy;S < J; d tc. h U ?Xj£l;:S^ 

[00 93] #gS1t#;JI(i, Z n S - S i O 2 t0*tt 
(tilOOmm, JJ§6mm) £ A r SHM^T'ftJll 
iSX/N^y^Uy^ (AV- : 4 0 0W) & Z k l/Z £ -o 
XB&Lfz* #^HJlJi, GetO#W (Itt@l 0 0m 
rn N ff§6mm) £ A r #X bSMffX t^IMXf 
IB«+"CafiIifcX^ v ^U (A"7- : 300W)f 
SittiotflSLt. UliOfBilSl 8li, Ge- 
Sn-Sb-TeM«M (it@l 0 0mm, JJ S 6 
mm) SrAr^XSH^T'itt^Xy^^y (>V7 
— : 5 0W) tgitti-otMUc, IglWlBfiJi 
1 8»J^J»jajKii. 0. 5nm/*t k *ofc.gl»R 
#fJf 2 2(4. iE-^-^-aW (Itfll 0 0mm. US 6 m 
m) fciSifcX^-y WW {t^7— : 2 0 0W) tSI 

[0 0 94] iJcfc, fSltf>R»*2 2±fc:, SftM 5 2 
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2 2 

S53tJ K#Jf 5 2 T"f## Lfc . fcKHfcttfrfci* . as 

i <mmm isb, ^ma^^^Mffi < a s - d e p o 

[009 5] i^J; o IzLXWgkLtz^yTMZ-o^ 

Wmmmii , Xf-y 6 1 £ >y F 6 2 fc ZMz. h . 
3i^7h'6 2li «S4 0 5nm(7)l/-fh'-A6 3^ 
10 fflSff £ ^awtcu— tf 6 4 fc , EBPiRA* 0.65 

[ o o 9 6 ] iJtt, ^yr/i^fpfltsiSte-pv^-cKW- 

4. *T, *f>7)V5 OSrXx-^'6 1 fcfflgLfc. * 
LT, t^7^5 Ot, 3. 5mWt5 00nsW^ 
XL— if £BBJf t . II 1 <7)fE#$Jl 18^as-depo 

fc s 7mWT"4 0 n sCOVNVPXl— ifSrfEItL. ^1« 

IBitJf i s tlSftffl*>ii>— fi»*»UT^Nftltfflfc:3Bfi:S 

it/to -E-COft. 3mWc7)y^;UXl-— if£„ B3JWI§I# ! 1 
20 0ns-500ns OttHfltHHt L , #&Hffi£ifS& 

^1 fc7K"$\ 
[0097] 
[HI ] 
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[ o o 9 8] mi «NiHfcii«afcii, mmtttmsk 
h . <r uss*^ >ia if, n i oiafss 1 8 am 

[00 99] IS 1 fcSrf J: 3 S n «9$ffl£#i5< 5r-& 
fc s EltttAfW o T t> , Ge-Sb-Tet 

s n shirrs i t c j o-c. »ftflifiria*a<*c# 

[0100] (HJ6M2 ) HJfiM2T{i, 01 
H 1 <7>ffi IBS 13^MU ^OiiS* £8CI5£ L fc . * 



* [0101] mi«S^l lfcLT, IS120 
mmT-ff§0. lmmcD^y*— tf*— MSIrfflSL 
fc, LT „ itf536ttLhfc:, SB 1 coI8*fl:Ja 1 6 (J¥ 

§ : 1 1 0 nm) , H 1 O-^fflJl 1 7 (Jf$ : 3 n 

m> , mi<otmmi s, $2^1119 : 3 

nm) , £$2<Z)£rofcJ|2 0 (J?$ : 2 2 nm) . H3 
^)»ffll2 1 (J¥§ : 3 nm) , flSl<0R|tJi2 2 (J¥ 
§ : 1 0 nm) s H4 CO-W-fflJI 2 3 : 3 nm) s 

*J«ttf£3<Ol3imWi2 4 (J*S : 17nm) SrJl^X 

JPStA. 3 nm— 1 2 nmCOKHF^T^S^. Hi 



2 5 

0 5 n mtCfcit^H 1 OtBliB 1 8CD5i%m^ktf^ 

< 1 e>| BiiJf 1 8 tftftlftJK****: & < * & i 3 
tc, vnU?x&fcK^<ftjrfcj;^-?:&5eLfc. i 

fc, ^3<0KfEflsJB2 4fiDJ¥S{i. fl5 1 OWfHI 1 3<7) 

§s» ■ ntmmzmigz^-t &zt%<mi ^mmm 1 

3tfMaaw«(*j|f< i 3 fc&SLfco 
[0102] HSfifll l fc EHRfcG e - N 

fcffl^fc. #P«fcJifc{4, HJfiflJl fcPI«fcZ n S- 
S i O2 ( S i O2 : 2 Omo 1 %) JfflHit. f£l<7)fE 
HJB1 8fct4, (Ge-Sn) 4Sb 2 Te 7 ( G 

e : 2 0 . 8JH-?%s S n : 
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2 6 

[0103] £cai3fcLT»6*ufcS51<aflBWl 3 

fc„ ;oi;3tLt, 3«*«ijeffl<^y7 , ;i'*^. 
[0104] ;ti^«ty7;W:ov^T. H 1 cDfEiSJf 

1 8 i^MatC* & fc * ^iijg*T a Lfc . * 

eof£, g l OKIM l 8 £*tlHfc LT , mmmr c £88 
SLfc. IPli, ifcft4 0 5 nmfc*Jtt*fi*4Hte» 
TWe Lfc . lill^SS^ a 2 fc^ . 

10 [0105] 
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[0106] 312 commm 1 4 r t- 

A£ASf£-t2:&fcJ4, SSl^flHMIl 3«3KMW, 4 

OS (Tc+Ta) /2£Sffc^fcj&*iriU^ ^2 
£f?Ji 3 fc, JS 1 OlBiiS 1 8 £ 9 n m 

J&T k -t h Z k fc J: o T <! 05 Aft £}H fc -t Z k # , 
6nm£J.Tk~t&Zkl,Z£-?X, 50S (Tc+Ta) 

/^zimtz-tzkt^^^. ttztf-ox. micotmm 

1 8«f$!t 9 nmJ^T#**rS U">. 30 
[0107] (SIMM 3 ) 3SfcW3Tli, HI fc^Lfc 

m msmwm 1 o zwm t , m 1 em jb i 8 

i tfl? § fc , fc OM^fcov ^IK^ . 
[0108] Sf, $1 WIS 1 1 fc LT, KM 12 0 
mmtl S 0 . 1 ramWJ rMKSrfflKb 

fc. lt, ;o»thfc, mi^!i«*Jli6 (j? 

$ : 4 5 rim) , S& 1 <7>#H« 1 7 (JJS : 3nrn) , 
SS 1 OlEliil 1 8 , gS2e>|fHJf 1 9 ( m £ : 3 n 
m) , H2«0Pi:#cJl2 0 (ff§ : 1 1 nm) , Jf?3C9 
#HB2 1 (J¥$ : 3nm) . mie)KlfJB2 2 (J? 40 
$ : 1 0 nm) , |g4W^MS2 3 (JJS : 3 nm) , 
&itX||?3 0f§m#cJi2 4 (/¥§ : 2 3nm) SrJtfcX 
yt„ ^ ij y^fc j; 0 tM Lfc. gl OlBiiS 1 8CD 
JS$i4, 3 nm~9 nmcOlffiHftT'^L^-tffc, 
[0109] ffHJifeitfWWWifcovvai, -eft-? 1 ' 

OfESSJf 1 8(4. fflffci£ (Ge-Sn)4Sb2Te 7 f 
fSSftSttS^fflW. SnGD-&:firi£0~ 2 0K-?%<7D 

lUc. *-50 



* [0 1 10] &fc, ^2«1I1 2fcLT, W&l 2 0 
mmff? 1 - lmm<^* 0 U#— bffig^fflSL 

fc. ;««s±c, %i<nwmm3 1 (jjs : 

80nm) , Jg7Ol?-ffiS30 (J?3 : 3nm) s Jg5 
fiO|^m#:Ji2 9 (JPS : 1 1 nm) , SI6e)^fflJi2 8 
(J¥§ : 3 nm) . H2<7)IB®ii2 7 (J¥§ : 1 2 n 
m) . m^^Wmmi 6 (J¥£ : 3 nm) . *J±t^|4 
e>Pfl:*Ji 2 5 (J¥§ : 6 5 n m ) ^Xy\°-y ^ >J 

2 7 OEM • H£1fttj&* J: < 5r-g» «fc 3 (c . ?f'J?^ 
fctS^>- < ftff fc i o T L fc . 
[0111] m2<DKMM3 lfcti. Ag^Mffl^ 

fc . ##Hil fc« , Ge-N^ffll*. #!^«#:Ji fc 

f± s Z n S - S i O2 ( S i O2 : 2 Omo 1 %) 

fc. ^2c7)IE«il2 7fc{i. MSGeiSbiTevT' 



14, *ti?ti. IPIltllLWMLf;. fl? 
2cr>mm2 7(4. Ge-Sb-Te^»ftf^Ar 
fc N 2 #X fc O^^XSHM^T-ffitXy N° y ? >J 

(^7- : 1 oow) -rscfcfci-^TJfMLfco 
[0112] »cfc, mi «IB$iS 1 8 fcl^2e)iB$i®2 
7fc^. ^*L-€*L*ffllfl;. -*-=Sr*)fetSftftLfc. 

a. m 1 <oiiwBJi 1 3 fc & 2 oflNiui 1 4 fc »m$Mifle 

-fbttfitfli*fflV^T«#Lfc. Z<Dkd\,zLX, mioiB 
fiJi 1 8<7)ffl)^t5 itfJ¥£^ll : &£«lD7)-9- >7°)V*Wf 
»Lfc„ 

[0113] i04 0 fc LT#^tLfc-tfy7Vl-fcoV^ 
lBii-7— ?e>fiiHPfc. CNR (Carrier 
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2 7 



2 8 



to Noise Ratio) t^MMLtz. iO)IJ 
^tett*flHR£«ffi«cl OtfMKBSKtt, 8. 6m/* 



KB) fc£SLfc. «SIS»*^3teSH-. 
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»i<oeflwii8t»jSL3t. ^ssn. mmmscom 

BM (A=2> fcffl^fc*^ BtJitfYtf, 

#1. 2SBS4, 0<Ygl 5*iH/Si-ifc* t iff4t3&» 
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IESJB1 8(4. ffilfcft** (Ge-Sn) 4Sb 2 Te 7 T" 

SWtS*fc. »K0RltJi2 2fc:(±Ag-&A*fflVV J? 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an information 
recording medium which has two recording layers 
and with which high-density recording is possible 
and a method of manufacturing the same and a 
recording and reproducing method for the same. 

SOLUTION: This information recording medium has 
a first substrate 11, a second substrate 12 
arranged to face the first substrate 11 , first 
information layers 13 arranged between the first 
substrate 11 and the second substrate 12, second 
information layers 14 arranged between the first 
information layers 13 and the second substrate 12 
and an intermediate layer 15 arranged between the 
first information layers 13 and the second 
information layers 14. The first information 
layers 13 include the first recording layer 18 
which reversibly gives rise to phase transition 
between a crystalline phase and an amorphous phase 
by a laser beam 35 and the second information 
layers 14 include the second recording layer 27 
which reversibly gives rise to the phase 
transition between the crystalline phase and the 
amorphous phase by the laser beam 35 . The first 
recording layer 18 includes Ge, Sn, Sb and Te and 
its thickness is below 9 nm. 
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